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Introduction 
Renal failure following use of angiotensin-converting- 
enzyme (ACE) inhibitors in patients with renal artery 
stenosis (RAS) is well recognised ~'2 and tends to be 
reversible on stopping the drug. 1'3 Most patients 
undergoing renal revascularisation are operated upon 
for refractory renovascular hypertension.4 Recently, 
however, there have been reports of renal revascular- 
isation used to treat renal failure due to renal artery 
thrombos is -  even after considerable delay following 
its onset, s-ll We report a case of renal failure secon- 
dary to the use of ACE inhibitors in a patient with RAS 
treated successfully with spleno-renal bypass after 42 
days of haemodialysis. 
Case Report 
A 67-year-old lady, without significant past medical or 
drug history except for 30 years of hypertension 
controlled with tenoretic, was started on enalapril 
whilst visiting her brother in Australia. Within a few 
days she became unwell complaining of vertigo and 
nausea. Examination at that time revealed a blood 
pressure of 210/90 mmHg supine and loud epigastric 
bruits. She also had grade 3 retinopathy with small 
hard exudates and dot haemorrhages. A creatinine of 
262 ~mol/1 was noted and the enalapril stopped in 
*Please address all correspondence to: Mr H. S. Khaira, 26 Midgley 
Drive, Four Oaks, Sutton Coldfield, West Midlands, B742TW, 
U.K. 
view of possible RAS from clinical findings. She was 
commenced on prazosin, nifedipine, and atenolol, but 
her renal failure progressed with the development of
oliguria and signs of cardiac failure and fluid overload 
(elevated jugular venous pressure with pulmonar)~ 
sacral and ankle oedema). 
Initial investigations showed bilateral small kidneys 
(the right being 7.5 cm and the left 8.5 cm) on 
ultrasound and minimal function of the right kidney 
(<7% of overall renal function) on 99mTc-DTPA 
(99mTechnetium diethylenetriaminepentatacetic acid) 
scan. Angiography revealed an atherosclerotic aorta, 
occlusion of the right renal artery with the right 
kidney being perfused only by collaterals, and severe 
stenosis ( > 95%) of the left renal artery 2 cm from its 
origin (Fig. 1). Initial management was with haemo- 
dialysis. She was transferred toWolverhampton, U.K., 
where the haemodialysis was continued. An attempt 
was made at percutaneous transluminal balloon 
angioplasty of the left RAS but was unsuccessful due 
to the presence of a large atherosclerotic plaque 
encroaching on the origin of the renal artery. Repeat 
DPTA scan showed that the kidney was still perfused. 
In view of this she was transferred for surgical 
reconstruction 42 days after onset of complete renal 
failure. She underwent surgical bypass with splenic 
artery to left renal artery anastomosis. She also had an 
intentional splenectomy at this time, under cover of 
"pneumovax'. Postoperatively she had a marked 
polyuric response and her renal function gradually 
improved (Fig. 2) and she became independent of 
haemodialysis with a creatinine of 125 ~mol/1. Her 
blood pressure remained well controlled. 
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Fig. 1. Digital subtraction angiogram showing an atheromatous and 
irregular lower aorta. There is a tight, 95% stenosis of the left renal 
artery about 2 cmafter its origin. The right renal artery is markedly 
stenosed throughout its length, with only two very attenuated 
segmental branches seen. 
Discussion 
In cases of RAS glomerular filtration rate (GFR) is 
maintained by angiotensin increasing efferent arter- 
iolar tone. 2 Inhibition of this system with ACE 
inhibitors can result in decreased GFR and renal 
failure. 1"~ Other possible mechanisms are interstitial 
nephritis, renal artery thrombosis, and renal ischaemia 
due to rapid reductions in systemic blood pressure 
caused by ACE inhibitorsJ '3 This is becoming a 
relatively common cause of acute renal failure and 
ACE inhibitors should be used cautiously in patients 
with generalised atherosclerosis and renal function 
monitored uring their usage. Thus, in our case there 
were two insults to the kidney, RAS and ACE 
inhibition, causing renal failure. Generally, stopping 
the ACE inhibitor reverses the renal failureJ '3"12 
However, in this case the perfusion pressure was 
presumably not sufficient to restore function as a 
result of the RAS. Lowering of the blood pressure and 
the presence of cardiac failure would have com- 
pounded the detrimental effect of RAS on renal 
perfusion. DTPA did, however, show that the kidney 
was being perfused at 42 days - -an  important factor 
prompting revascularisation in this case. 
There have been many published reports of delayed 
(up to 120 days 7) revascularisation f a kidney after 
renal artery thrombosis resulting in return of renal 
function, s-ll Normothermic renal tissue has been 
reported to lose viability after 2-3 h of total arterial 
occlusion./B It has been shown, however, that renal 
arterial pressures of only 15-30 mmHg offer extended 
protection from renal anoxic injury. The protected 
kidney does not lose its capacitj5 once it has been 
revascularised, to compensate for much of the func- 
tion lost by the contralateral ischaemic kidneyJ 4 This 
arterial supply can be met by collaterals from periur- 
eteral, adrenal, and lumbar vessels. 6 Indicators of 
favourable outcome of surgery are normal sized 
kidneys on ultrasound or CT scanning, 9 and a rich 
network of tortuous vessels in the renal hilus, a renal 
nephrogram phase on angiography, orvisualisation of 
the main renal artery on delayed angiography. 6 
Perfusion, via a very tight RAS, shown on DTPA was 
the deciding factor for an attempt at revascularisation 
in this case. 
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Fig. 2. Graph showing the changes in plasma creatinine (~tmol/1) after cessation of enalapril nd during the period following splenorenal 
bypass urgery. 
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In our case there was severe stenosis only, pre- 
sumably sufficient to maintain renal viabilit3~ and it 
has been suggested that RAS protects the kidney from 
the adverse effects of hypertension. 5 These factors 
may explain the good outcome of surgery in this case. 
Two recent reports document 251° and 429 days on 
haemodialysis before successful revascularisation for 
bilateral occluded renal arteries. However, such 
delayed surgery in patients on haemodialysis for ACE 
inhibitor induced renal failure when the renal artery is 
stenosed has rarely been reported before. 
Splenorenal bypass surgery has been extensively 
reported ls-17 and avoids using a diseased aorta for 
formation of the bypass. Having been encouraged by 
this result and the published literature we would 
suggest hat patients with precipitious renal failure be 
investigated for arterial lesions amenable to surgery. 
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